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Description 

Field  of  the  Invention 

The  invention  pertains  to  a  clockspring  interconnec-  s 
tor  for  enclosing  an  electrical  conductor  cable,  the  clock- 
spring  interconnector  electrically  connecting  a  rotatable 
electric  device  with  a  stationary  electric  device. 

An  increasing  number  of  automobiles  have  air  bag 
crash  systems.  An  air  bag  is  typically  located  on  the  10 
steering  wheel  facing  the  driver.  The  air  bag  must  be  in 
continuous  electrical  connection  with  sensors  in  the  car 
body.  The  sensors  provide  an  electrical  signal  to  the  air 
bag  crash  assembly  which  instantly  inflates  the  air  bag 
in  the  event  of  a  crash.  is 

Accordingly,  there  is  a  need  for  an  electrical  con- 
nection  between  the  rotatable  portion  of  the  air  bag 
assembly  which  is  mounted  to  the  steering  wheel,  and 
the  remaining  portion  of  the  assembly,  which  is  in  a  sta- 
tionary  position  in  the  car  body.  Electrical  connections  20 
between  rotatable  and  stationary  parts  are  well  known. 
Typically,  an  electrical  brush  rests  upon  a  conductive 
ring,  with  one  of  the  parts  being  rotatable  to  provide 
such  rotatable  electrical  connection.  However,  there  is  a 
risk,  particularly  during  the  impact  of  an  accident,  of  a  25 
transient  failure  of  electrical  connection  with  a  brush 
and  ring  system,  which  would  result  in  failure  of  the 
entire  air  bag  system  crash  assembly. 

Accordingly,  a  clockspring  interconnector  has  been 
previously  developed,  comprising  an  outer  housing,  a  30 
rotor  member  and  multiple  intermediate  housing  mem- 
bers  for  enclosing  and  connecting  the  members;  the 
housing  and  rotor  member  rotatably  associated  with 
one  another  at  a  plurality  of  bearing  surfaces.  A  "clock- 
spring"  is  located  inside  the  interconnector.  The  clock-  35 
spring  is  a  flat  conductor  cable  and  has  two  ends 
conductively  attached  to  conductor  wires  which  pass 
out  of  the  interconnector  to  unite  the  air  bag  to  the  sens- 
ing  device.  The  interconnector  is  mounted  on  the  steer- 
ing  column,  and  the  steering  wheel  may  be  rotated  in  40 
either  direction  while  a  continuous,  positive  electrical 
connection  is  provided  between  air  bag  sensors  via  the 
clockspring  interconnector. 

While  prior  art  clockspring  interconnectors  are 
effective  to  provide  the  necessary  continuous  electrical  45 
connection  between  an  air  bag  or  other  device  on  a 
rotating  column  and  a  stationary  portion  of  a  circuit,  the 
prior  art  systems  were  sometimes  wound  completely 
tight  before  the  device  was  installed  making  the 
installed  device  useless.  This  problem  was  partially  so 
solved  by  providing  a  clockspring  assembly  with  a 
device  that  kept  the  clockspring  interconnector  from 
rotating  prior  to  installation. 

Such  a  locking  mechanism  was  described  in  U.S. 
Patent  No.  4,722,690.  That  patent  describes  a  clock-  55 
spring  interconnector  which  includes  a  projection  which 
engages  a  noncircular  aperture  of  the  rotor  member  to 
prevent  the  rotor  member  from  rotating.  This  projection 

was  removable  by  hand  by  reaching  into  the  center 
aperture  of  the  clockspring.  This  design  is  disadvanta- 
geous  in  that  it  requires  a  center  aperture  which  is  non- 
circular  and  also  requires  exposure  of  the  center 
aperture  on  the  clockspring  so  that  an  operator  may 
grasp  the  projection  for  removal.  In  certain  assembly 
operations  of  the  clockspring  to  the  steering  wheel  and 
steering  column,  it  is  sometimes  impossible  to  remove 
such  a  locking  projection  which  may  become  enclosed 
by  a  steering  wheel  housing  or  steering  column  hous- 
ing.  Thus,  there  is  a  need  for  a  removable  external  lock- 
ing  means  which  may  be  exposed  after  assembly  of  the 
clockspring  with  a  steering  wheel  housing  and  steering 
column  housing.  Such  prior  art  locking  mechanisms 
also  required  an  additional  locking  mechanism  to  lock 
the  steering  column  assembly  prior  to  assembly  of  the 
clockspring  assembly.  Such  an  improved  external  lock- 
ing  means  providing  exposure  after  assembly  could 
also  eliminate  the  extra  part  for  the  steering  column 
locking  mechanism. 

U.S.  Patent  No.  5,171,157,  describes  a  clockspring 
interconnector  including  spring-loaded  locking  pegs 
integral  to  the  internal  hub  of  the  rotor.  This  patent 
describes  locking  pegs  which  may  be  depressed  only 
upon  engagement  from  above,  providing  direct  vertical 
force  onto  the  locking  pegs.  Such  a  design  requires  that 
a  column  being  inserted  through  the  center  of  such  a 
clockspring  have  protruding  portions  which  will  project 
perpendicular  to  the  path  of  insertion  of  the  column  into 
the  clockspring  and  provide  surfaces  which  will  engage 
the  locking  pegs  in  a  vertical  direction.  Such  a  system  is 
disadvantageous  because  the  hub  being  inserted  into 
such  a  clockspring  must  be  specially  designed  so  that 
the  protruding  portions  of  the  hub  engage  the  locking 
pegs  while  still  allowing  complete  mating  insertion  of  the 
column  through  the  clockspring  and  with  the  steering 
assembly.  Accordingly,  it  is  desired  to  have  a  locking 
means  which  may  be  engaged  without  the  need  of  a 
specially  design  column. 

U.S.  Patent  No.  5,059,134,  describes  a  connection 
location  where  the  electrical  conductors  of  the  flat  rib- 
bon  cable  are  serially  connected  to  a  connection  con- 
ductor  wires  via  the  engagement  of  the  uninsulated  end 
portions  of  conductor  wires  against  a  clamping  body 
which  is  surrounded  by  a  protective  sheath  injection 
molded  about  the  clamping  body.  This  arrangement  is 
both  difficult  and  costly  to  assemble.  In  order  to  position 
the  clamping  body  against  the  conductor  wires  and  then 
injection  mold  the  protective  sheath  about  the  clamping 
body,  requires  that  this  operation  be  done  separately 
from  the  assembly  of  the  flat  cable  within  the  clock- 
spring  housing.  Accordingly,  an  improved  structure  is 
desired  which  allows  for  the  simple,  inexpensive  and 
quick  attachment  of  external  conductor  wires  to  the 
electrical  conductors  of  the  flat  cable  so  that  all  assem- 
bly  of  the  clockspring  may  occur  prior  to  the  attachment 
of  the  external  cables. 

Generally,  clocksprings  have  been  known  to  have 
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been  assembled  having  at  least  three  components.  U.S. 
Patent  No.  4,607,898,  describes  a  clockspring  having  a 
first  half  and  a  second  half  which  is  a  assembled  by  a 
face  plate.  The  assembly  of  the  clockspring  having 
three  or  more  parts  is  disadvantageous  due  to  the  need 
to  manufacture  and  then  assemble  the  multiple  parts 
which  is  costly  and  time-consuming  and  the  increased 
number  of  bearing  surfaces  which  create  noise.  Accord- 
ingly,  there  is  desired  a  clockspring  which  has  only  two 
parts  and  a  single  bearing  surface  and  may  be  assem- 
bled  together  quickly  and  easily.  Such  an  assembly 
including  all  of  the  above  described  advantages  is  pos- 
sible  by  incorporating  the  structures  of  the  present 
invention  either  in  a  single  clockspring  assembly  or  as 
individual  components  of  separate  clockspring  assem- 
blies. 

EP-A-0579188  discloses  a  clockspring  intercon- 
nector  having  the  features  of  the  characterising  part  of 
Claim  1  ,  in  which  a  rotor  cover  has  integral  attachment 
means  rotatably  engaged  with  a  housing.  The  housing 
has  a  chamber  holding  a  wound  flat  cable.  The  rotor  can 
however  rotate  relative  to  the  housing  with  unwinding  of 
the  flat  cable  during  shipping.  This  would  cause  mis- 
alignment  of  the  rotor  cover  and  the  housing  and  conse- 
quently,  after  assembly  with  a  steering  mechanism, 
non-centering  of  the  clockspring  relative  to  the  steering 
mechanism. 

The  present  invention  overcomes  this  problem  by 
providing  locking  means  as  claimed  in  the  characteris- 
ing  part  of  Claim  1  . 

In  an  embodiment  of  the  invention,  the  flat  cable  is 
attached  at  a  first  end  to  a  first  connector,  location  of  the 
rotor  cover  and  a  second  end  is  attached  to  a  second 
connector  location  of  the  housing. 

The  rotor  cover  defines  a  central  aperture  having  a 
top  opening  and  a  bottom  opening.  The  external  diame- 
ter  of  the  aperture  having  integral  flanges  extending 
from  the  rotor  cover  adjacent  to  the  bottom  opening. 
The  housing  having  a  center  hole  having  a  rim  at  its 
external  diameter.  The  flanges  having  angled  surfaces 
to  slide  past  the  rim  and  a  protruding  surface  to  engage 
the  rim  of  the  housing  and  secure  the  rotor  cover 
thereto. 

The  first  and  second  end  of  the  flat  cable  including 
a  backbone  to  receive  the  end  of  the  flat  cable.  The 
backbone  protrudes  from  the  rotor  cover  at  a  first  con- 
nection  location.  The  backbone  protrudes  from  the 
housing  at  a  second  connection  location.  The  backbone 
including  parallel  channels  for  positioning  the  conduc- 
tors  of  the  flat  cable.  The  channels  of  the  backbone  are 
separated  by  ribs  and  positioning  ribs.  The  ribs  are 
adjacent  to  the  conductors  of  the  flat  ribbon  cable.  The 
positioning  ribs  receive  insulated  wires  having  uninsu- 
lated  end  portions.  The  positioning  ribs  engaging  the 
wires  at  an  insulated  portion.  The  wires  being  press  fit 
between  the  positioning  ribs  and  aligned  with  the  con- 
ductors  of  the  flat  cable.  The  positioning  ribs  are  heat 
staked  sufficiently  to  deform  the  positioning  ribs  to  trap 

the  wire  within  the  channels.  The  uninsulated  end  por- 
tion  of  the  wire  is  welded  to  the  conductors  of  the  flat 
cable.  A  backbone  cover  is  attached  to  the  backbone. 
The  backbone  includes  a  gap  running  transverse  to  the 

5  channels.  The  backbone  cover  includes  a  rib.  Upon 
attachment  of  the  backbone  cover  to  the  backbone  hav- 
ing  the  insulated  wire  inserted  therein,  the  rib  engages 
the  insulated  portion  of  the  wire,  pushing  the  wire  into 
the  gap.  The  backbone  cover  is  secured  to  the  back- 

10  bone  by  placement  of  a  rivet  through  the  backbone 
cover  and  the  backbone. 

The  unlocking  means  includes  a  depressed  or 
unlocked  position  and  an  undepressed  or  locked  posi- 
tion.  The  locking  device  includes  a  compression  spring 

15  which  urges  the  locking  assembly  having  a  detente  to 
engage  a  recess  along  the  rim  of  the  housing.  Upon 
assembly  of  the  clockspring  onto  a  steering  column,  the 
unlocking  means  is  depressed,  disengaging  the  detente 
of  the  locking  means  from  the  recess  of  the  housing 

20  allowing  the  rotor  cover  to  rotate. 
A  further  locking  means  is  provided  having  a  latch- 

ing  body  seated  within  a  channel  of  the  housing.  A  stop 
head  protrudes  from  the  latching  body.  The  stop  head 
engages  a  stop  wing  of  the  rotor  top.  The  stop  wing 

25  includes  a  neck  portion.  A  narrow  neck  portion  of  the 
stop  wing  allows  for  rotation  of  the  rotor  cover  in  350° 
and  upon  abutment  of  the  stop  head  against  the  neck 
portion  of  the  stop  wing,  the  rotor  cover  is  prohibited 
from  making  a  full  rotation.  A  pull  tab  is  connected  to  the 

30  latching  body  and  protrudes  perpendicular  to  the  side- 
wall  of  the  housing.  The  pull  tab  includes  an  arm  of  suf- 
ficient  length  to  allow  for  the  pull  tab  to  protrude 
sufficiently  to  be  gripped  subsequent  to  the  assembly  of 
the  clockspring  within  a  steering  wheel  housing  and 

35  steering  column  housing.  Pulling  on  the  pull  tab  with 
sufficient  force  disengages  the  latching  body  from  the 
channel  of  the  housing  and  removes  the  stop  head  from 
its  position,  allowing  the  free  rotation  of  the  stop  wing 
and  rotor  cover. 

40  A  further  embodiment  of  the  present  invention 
includes  a  nonreplaceable  locking  means  preventing 
the  rotation  of  the  rotor  cover  more  than  180°.  The  non- 
replaceable  locking  means  having  a  securement  tab 
which  remains  within  a  slot  of  the  clockspring  after 

45  removal  of  the  nonreplaceable  locking  means.  The  non- 
replaceable  locking  means  attached  to  the  rotor  cover. 
The  clockspring  interconnector  comprising  a  lip  protrud- 
ing  from  the  housing.  A  projection  protruding  from  the 
housing  a  specified  distance  from  the  lip.  A  stop  tab 

so  attached  to  the  nonreplaceable  locking  means  which 
will  abut  the  lip  when  rotated  in  a  first  direction  and  the 
projection  when  rotated  in  a  second  direction.  The 
clockspring  interconnector  includes  a  gripping  member 
attached  to  the  nonreplaceable  locking  means.  The 

55  gripping  member,  the  stop  tab  and  the  securement  tab 
are  integrally  connected.  The  securement  tab  includes 
a  means  for  separation  of  the  securement  tab  from  the 
nonreplaceable  locking  means.  The  means  for  separat- 
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ing  the  securement  tab  includes  a  bite  for  allowing  the 
ripping  separation  of  the  nonreplaceable  locking  means 
from  the  securement  tab.  Removal  of  the  nonreplacea- 
ble  locking  means  allows  the  rotor  cover  to  rotate  more 
than  180°.  5 

These  and  other  features  of  the  invention  are  set 
forth  below  in  the  following  detailed  description  of  the 
presently  preferred  embodiments. 

Brief  Description  of  the  Drawings  10 

FIG.  1  is  a  perspective  view  of  a  clockspring; 
FIG.  2  is  a  side  view  of  FIG.  1  ; 
FIG.  3  is  a  top  view  of  FIG.  1  ; 
FIG.  4  is  a  cut-away,  side  elevation  view  of  FIG.  3  15 
taken  at  line  A-A; 
FIG.  5  is  a  bottom  view  of  FIG.  1  ; 
FIG.  6  is  a  cut-away,  side  elevation  view  of  FIG.  5 
taken  at  line  B-B; 
FIG.  7  is  an  end  view  of  a  backbone  cover;  20 
FIG.  8  is  a  side  elevation  view  of  a  backbone  cover; 
FIG.  9  is  a  top  view  of  a  backbone; 
FIG.  10  is  an  end  view  of  an  assembled  backbone; 
FIG.  11  is  an  enlarged  top  view  of  an  assembled 
backbone;  25 
FIG.  12  is  a  cut-away,  side  elevation  of  FIG.  3  taken 
at  line  D-D; 
FIG.  13  is  a  cut-away,  side  elevation  view  of  FIG.  3 
taken  at  line  C-C; 
FIG.  14  is  a  cut-away,  side  elevation  cut-away  view  30 
of  FIG.  3  taken  at  line  C-C; 
FIG.  15  is  a  top  view  of  an  alternative  embodiment 
of  a  clockspring;  and 
FIG.  16  is  an  enlarged  cut-away  side  elevation  view 
of  FIG.  1  5  taken  at  line  E-E.  35 

Detailed  Description  of  the  Preferred  Embodiments 

The  clockspring  interconnector  of  this  invention  is 
better  understood  by  references  to  FIGS.  1-14  which  40 
shows  various  aspects  of  a  presently  preferred  clock- 
spring  interconnector.  Turning  to  FIG.  1  ,  the  clockspring 
10  includes  a  housing  12  having  a  sidewall  14.  Enclos- 
ing  the  top  of  the  housing  12  is  the  rotor  cover  16.  The 
rotor  cover  16  combines  the  separate  prior  art  compo-  45 
nents  of  a  rotor  and  a  cover  into  a  single  integral  compo- 
nent.  The  rotor  cover  1  6  includes  flanges  (not  shown) 
which  allow  the  rotor  cover  16  to  snap-fit  onto  the  hous- 
ing  12.  Thus,  the  main  components  of  the  clockspring 
10  are  only  the  rotor  cover  and  the  housing  12.  There  so 
are  no  other  members  needed  to  enclose  the  chamber 
1  8  of  the  housing  1  2  and  no  other  parts  needed  to  hold 
the  clockspring  10  together.  This  two-piece  design  min- 
imizes  costs  by  having  only  the  two  parts  and  the  two 
components  are  quickly  and  easily  assembled,  saving  55 
in  labor,  storage  and  tooling  costs.  The  unique  design 
also  includes  a  single  bearing  surface  at  the  attachment 
means  of  the  flanges  because  the  top  1  7  of  the  rotor 

cover  16  is  separated  from  the  housing  12  by  a  gap  15 
and  does  not  bear  together  in  this  area. 

The  rotor  cover  16  includes  an  aperture  20  having  a 
top  opening  21  and  a  bottom  opening  22.  The  aperture 
includes  an  inner  wall  24.  Along  the  circumference  of 
the  inner  wall  24  of  the  rotor  cover  1  6  resides  an  auto- 
matic  unlocking  means  30  to  provide  for  the  unlocking  of 
the  rotor  cover  1  6  allowing  it  to  rotate  freely  on  the  hous- 
ing  12.  The  automatic  unlocking  means  30  includes  a 
button  35  having  a  sliding  surface  31  and  is  received  in 
cell  32.  The  button  35  is  shown  in  its  undepressed, 
locked  position  prior  to  assembly  of  the  clockspring  1  0 
to  a  steering  assembly.  Upon  assembly  to  a  steering 
assembly  and  insertion  of  section  of  steering  wheel 
through  aperture  20  of  the  rotor  cover  1  6,  the  steering 
wheel  will  engage  sliding  surface  31  and  force  the  but- 
ton  35  to  move  in  the  direction  of  arrow  33,  transverse  to 
the  direction  of  insertion  of  the  steering  wheel.  Move- 
ment  of  the  button  35  in  direction  of  arrow  33  causes  the 
button  35  to  recede  into  the  cell  32  causing  the  front  sur- 
face  34  to  become  flush  with  the  inner  wall  24  of  aper- 
ture  20.  The  movement  of  the  button  35  in  direction  of 
arrow  33  also  causes  a  detente  (not  shown)  of  button  35 
to  disengage  from  a  recess  of  the  housing  1  2  and  allow 
for  the  rotor  cover  1  6  to  rotate  freely  from  the  housing 
12. 

This  arrangement  of  the  automatic  unlocking 
means  30  allows  for  the  shipping  of  the  clockspring 
while  it  is  in  its  locked  position  and  prohibits  the  flat 
cable  in  the  chamber  18  of  the  housing  12  from  unwind- 
ing  during  shipping  and  causing  the  disalignment  of  the 
rotor  cover  16  from  the  housing  12.  In  the  assembled 
state  of  the  clockspring  with  a  steering  mechanism,  it  is 
essential  that  the  clockspring  have  at  least  two  and  a 
half  turns  in  each  direction.  Thus,  it  is  necessary  that 
when  the  clockspring  is  assembled  to  the  steering 
mechanism  that  it  be  centered.  This  ensures  that  there 
be  enough  turns  necessary  for  the  proper  functioning  of 
the  clockspring.  Failure  to  provide  the  assembly  of  a 
properly  centered  clockspring  may  cause  the  locking  of 
the  rotor  cover  or  rupture  of  the  flat  cable  of  the  clock- 
spring  when  turned  too  far  in  one  direction.  In  a  pre- 
ferred  embodiment,  the  unlocking  means  30  slidably 
engages  and  disengages  in  a  direction  transverse  to  the 
direction  of  the  insertion  of  the  steering  wheel  assembly. 
The  unlocking  means  30  also  allows  for  the  removal  of 
the  clockspring  from  the  steering  assembly  for  repairs 
while  prohibiting  the  unwinding  or  uncentering  of  the 
rotor  cover  16  in  relation  to  the  housing  12.  Thus  a 
repair  worker  may  simply  remove  the  clockspring  10 
from  the  steering  assembly  which  will  cause  the  button 
35  to  disengage  from  cell  32  and  its  detente  will  engage 
the  recess  of  the  housing  12.  This  automatic  unlocking 
means  30  ensures  the  rotor  cover  16  is  centered  on  the 
housing  12  at  all  times  when  the  clockspring  10  is  disas- 
sembled. 

While  the  automatic  unlocking  means  30  provides 
for  a  means  of  preventing  rotation  throughout  the  life  of 

4 
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the  clockspring,  a  more  temporary  mechanism  is  the 
locking  means  40.  This  locking  means  40  must  be  man- 
ually  removed  and  provides  for  locking  of  the  clock- 
spring  10  even  after  assembly  to  a  steering  assembly, 
when  the  unlocking  means  30  is  depressed  and 
unlocked.  However,  this  locking  means  40  will  be  dis- 
cussed  in  a  separate  context  from  the  automatic  unlock- 
ing  means  30  in  that  it  will  be  assumed  that  they  will 
function  independently  of  the  other  unless  stated  other- 
wise.  The  locking  means  40  includes  a  latching  body  41 
which  is  seated  within  a  channel  42  which  is  formed 
along  the  outer  wall  14  of  the  housing  12.  The  locking 
means  40  is  seated  within  the  channel  42  by  frictional 
engagement  of  a  base  portion  43  of  the  latching  body  to 
engage  a  sill  44  of  the  channel  42.  Integral  with  the 
latching  body  41  is  a  stop  head  45  which  protrudes 
above  the  plane  of  the  rotor  cover  1  6.  The  stop  head  45 
is  oriented  to  engage  a  stop  wing  48  integral  with  the 
rotor  cover  1  6.  The  stop  wing  48  includes  a  neck  portion 
49.  Upon  rotation  of  the  rotor  cover  16  in  a  counterclock- 
wise  direction,  the  neck  portion  49  of  the  stop  wing  48 
will  abut  the  stop  head  45  of  the  locking  means  40.  The 
rotor  cover  16  may  also  be  rotated  in  the  clockwise 
direction.  However,  the  rotor  cover  16  will  be  prohibited 
from  making  a  full  rotation  in  that  the  neck  portion  49  of 
the  stop  wing  48  will  abut  the  other  side  of  the  stop  head 
45  and  inhibit  further  rotation.  In  a  preferred  embodi- 
ment  of  the  invention,  the  neck  portion  49  is  sufficiently 
wide  so  that  rotation  is  limited  to  350°.  The  enlargement 
of  the  widths  of  the  neck  portion  49  decreases  the 
amount  of  rotation  that  is  allowed  by  the  rotor  cover  1  6. 
Inversely,  the  decreasing  of  neck  portion  49  of  the  stop 
wing  48  will  increase  the  degree  of  rotation  that  is 
allowed  by  the  rotor  cover  16.  For  example,  another 
embodiment  of  this  invention  could  provide  a  neck  por- 
tion  49  which  protrudes  around  1  80°  of  the  rotor  cover 
1  6.  Thus,  the  rotor  cover  would  only  be  allowed  to  rotate 
180°  before  abutting  the  neck  portion  49  of  stop  wing 
48. 

The  amount  of  rotation  necessary  depends  upon 
the  assembly  procedures  required.  In  a  preferred 
embodiment,  the  clockspring  10  is  assembled  onto  a 
steering  assembly  in  which  the  rotor  cover  16  is 
enclosed  in  a  steering  wheel  housing  and  the  lower  por- 
tion  of  the  housing  12  is  enclosed  in  a  steering  column 
housing.  However,  even  after  assembly  of  the  clock- 
spring  10  to  a  steering  assembly,  further  assembly  is 
required  in  some  circumstances  of  the  steering  column 
to  the  drive  mechanism.  This  assembly  may  require 
rotation  of  the  steering  column  and  in  turn,  the  steering 
wheel  assembly.  In  order  to  assemble  a  number  of  parts 
of  the  steering  column,  large  degrees  of  rotation  may  be 
required  for  the  easy  assembly  thereof.  However,  during 
this  assembly,  it  is  still  essential  that  the  clockspring 
remain  centered.  During  such  assembly  of  the  steering 
column,  it  is  possible  that  without  a  proper  locking 
mechanism  that  the  clockspring  will  become  uncen- 
tered  and  be  turned  too  far  in  one  direction  so  that  when 

the  steering  column  mechanism  is  finally  and  com- 
pletely  attached,  the  clockspring  will  be  out  of  align- 
ment.  As  well,  if  the  clockspring  10  includes  an 
automatic  unlocking  means  30,  as  discussed  above,  the 

5  assembly  of  the  clockspring  will  unlock  the  automatic 
locking  means  and  allow  full  rotation  of  the  rotor  cover 
16  upon  the  housing  12.  In  such  a  case,  upon  conclu- 
sion  of  the  assembly  and  at  operation  of  the  steering 
wheel,  it  is  likely  that  a  turn  in  one  direction  will  break 

10  the  flat  cable,  while  turning  in  the  other  direction  would 
allow  rotation  well  beyond  two  and  a  half  turns.  Thus, 
the  engagement  of  a  the  stop  head  45  against  the  neck 
portion  49  of  the  stop  wing  48  while  prohibiting  rotation 
of  the  rotor  cover  1  6  beyond  360°,  does  allow  for  limited 

15  motion  of  the  clockspring  and  steering  assembly  to 
which  it  is  attached  for  the  proper  assembly  of  the  steer- 
ing  column.  Following  such  assembly  and  returning  of 
the  steering  wheel  to  its  centered  position,  the  locking 
means  40  may  then  be  removed.  The  above  advan- 

20  tages  are  realized  for  the  locking  means  40  of  a  clock- 
spring  having  both  a  locking  means  40  and  an 
automatic  unlocking  means  30  only  where  the  steering 
mechanism  is  assembled  after  the  clockspring  is 
assembled  to  the  steering  column. 

25  Pull  tab  46  is  provided  which  protrudes  perpendicu- 
lar  from  the  side  wall  14  of  the  housing  12.  The  pull  tab 
46  is  positioned  vertically  on  the  side  wall  1  4  so  that  it 
protrudes  from  a  gap  which  exists  when  a  steering 
wheel  housing  is  assembled  above  it  and  a  steering  col- 

30  umn  housing  is  assembled  below  it.  The  length  of  the 
arm  47  of  the  pull  tab  46  is  dependent  upon  the  over- 
hang  that  the  steering  wheel  housing  and  the  steering 
column  housing  protrude  from  the  clockspring  10.  The 
pull  tab  46  includes  gripping  portion  78  which  allows  for 

35  easy  pulling  of  the  pull  tab  46  and  removal  of  the  locking 
means  40  from  the  channel  42.  While  finger  49  main- 
tains  the  latching  body  41  of  the  locking  means  40 
within  the  channel  42,  upon  pulling  on  the  pull  tab  46, 
the  base  portion  43  of  the  latching  body  will  ride  over 

40  the  finger  49  and  allow  removal  from  the  channel  42. 
Upon  pulling  of  the  pull  tab  46,  the  stop  head  45  will 
slide  down  the  side  wall  1  4  of  the  housing  and  follow  the 
pull  tab  out  and  from  between  the  gap  created  between 
the  steering  wheel  housing  and  the  steering  column 

45  housing.  Having  removed  the  locking  means  40,  the 
clockspring  10  will  be  able  to  rotate  freely.  Once  the 
locking  means  40  is  disengaged,  it  cannot  be  replaced 
within  channel  42  and  only  provides  a  temporary  locking 
feature. 

so  The  housing  12  defines  chamber  18  which  houses 
the  flat  cable.  The  flat  cable  is  wound  around  the  inner 
wall  24  of  the  rotor  cover  1  6.  The  flat  cable  has  a  first 
end  and  a  second  end.  In  a  preferred  embodiment,  the 
first  end  is  connected  to  the  rotor  cover  1  6  at  a  first  con- 

55  nection  location  50.  The  first  connection  location  50 
includes  a  backbone  51  which  is  inserted  through  pas- 
sage  58  and  protrudes  beyond  the  top  surface  of  the 
rotor  cover  1  6.  The  first  connection  location  50  secures 
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the  conductors  of  the  flat  cable  in  an  accessible  orienta- 
tion  on  the  backbone  51  .  Upon  complete  assembly  of 
the  clockspring  10,  external  cables  60,61  may  be 
attached  quickly  and  easily  to  the  backbone  51.  The 
external  cables  60,61  may  attach  to  controls  in  the 
steering  wheel  or  to  a  squib  connector  62  which  con- 
nects  to  an  igniter  which  activates  the  air  bag.The  sec- 
ond  end  of  the  flat  cable  is  terminated  at  a  second 
connection  location  55  having  a  similar  construction  to 
the  first  connection  location  and  having  external  wires 
63  attached  thereto  which  may  attach  to  a  sensing 
device  or  power  source  within  the  engine  compartment 
of  an  automobile. 

Turning  to  FIG.  2,  a  side  elevation  of  the  clockspring 
10  of  FIG.  1  is  shown.  The  top  rotor  cover  16  is  shown 
attached  to  the  housing  12.  It  can  be  seen  that  there  is 
a  gap  15  which  is  present  between  the  housing  12  and 
the  rotor  cover  1  6.  Assembly  of  the  clockspring  1  0  hav- 
ing  the  gap  1  5  allows  for  rotation  of  the  rotor  cover  1  6  on 
the  housing  12  without  having  a  surface  for  rubbing 
which  may  cause  excessive  noise  or  friction.  The  gap 
1  5  reduces  greatly  the  amount  of  bearing  surfaces  and 
provides  for  a  much  easier  rotation  of  the  clockspring 
10.  First  connection  location  50  is  shown  having  back- 
bone  51  enclosed  by  backbone  cover  52  and  having 
wires  53  leaving  therefrom.  A  lip  54  is  shown  which  is 
formed  integral  with  the  rotor  cover  1  6  and  provides  for 
a  surface  for  the  backbone  cover  52  to  slide  into  for 
securement  around  the  backbone  51  .  Locking  means 
40  is  shown  having  latching  body  41  and  stop  head  45. 
Second  connection  location  55  is  shown  where  the  sec- 
ond  end  of  the  flat  cable  is  terminated.  Integrally  formed 
with  the  housing  1  2  are  snap  legs  1  1  which  provide  for 
the  snap  mounting  of  the  housing  to  a  steering  column 
housing.  Locator  pegs  13  also  help  mount  the  housing 
12  to  a  steering  column  housing. 

Turning  to  FIG.  3,  a  top  view  of  a  clockspring  10  is 
shown.  Rotor  cover  16  includes  aperture  20.  The  rotor 
cover  1  6  has  formed  thereon  the  first  connection  loca- 
tion  50  and  the  automatic  unlocking  means  30.  Locking 
means  40  is  shown  attached  to  housing  12.  The  stop 
wing  48  is  integrally  formed  with  the  rotor  cover  16  to 
engage  stop  head  45. 

Turning  to  FIG.  4  a  cut-away,  side  elevation  view  of 
FIG.  3  taken  at  line  A-A  is  shown.  In  a  preferred  embod- 
iment,  rotor  cover  16  is  assembled  directly  to  the  hous- 
ing  12.  The  housing  defines  a  chamber  18  in  which  the 
flat  cable  (not  shown)  is  housed.  The  rotor  cover  16 
forms  an  aperture  20.  The  aperture  20  includes  a  top 
opening  21  and  a  bottom  opening  22.  The  rotor  cover 
16  includes  a  top  17  and  integral  thereto  an  inner  wall 
24.  The  inner  wall  24  at  its  exterior  surface  defines  the 
aperture  20  and  on  its  interior  surface  provides  the  rotor 
which  the  clockspring  is  wound  about.  Integral  to  the 
inner  wall  24  are  flanges  25. 

The  housing  1  2  includes  a  center  hole  26  into  which 
the  inner  wall  24  and  aperture  20  of  the  rotor  cover  1  6  is 
inserted.  Protruding  from  the  center  hole  26  of  the  hous- 

ing  12  is  a  rim  27.  The  engagement  of  the  flanges  25  of 
the  rotor  cover  16  with  the  rim  27  of  the  housing  12  pro- 
vides  for  the  attachment  of  the  rotor  cover  to  the  hous- 
ing  12.  The  flanges  25  include  angled  surfaces  28  and 

5  protruding  surfaces  29.  The  rotor  cover  16  is  formed  of 
a  polymer  material  which  is  hard  but  flexible.  Upon 
insertion  of  the  flanges  into  center  hole  26  of  the  hous- 
ing,  the  angled  surface  28  of  the  flanges  25  of  the  rotor 
cover  16  abut  the  upper  surface  of  the  rim  27.  The 

10  flanges  are  stressed  inwardly  and  slide  past  the  rim  27. 
Upon  full  insertion  of  the  flanges  into  the  center  hole  of 
the  housing  12,  the  flanges  snap  outwardly  engaging 
protruding  surface  29  under  rim  27.  In  a  preferred 
embodiment,  eight  flanges  are  present  around  the  bot- 

15  torn  opening  22  of  the  rotor  cover  1  6  providing  engage- 
ment  points  at  each  45°  position  around  the  rim  27  of 
the  housing  12.  Such  an  assembly  provides  for  the  per- 
manent  connecting  of  the  rotor  cover  16  to  the  housing 
12  and  also  allows  for  the  smooth  rotation  of  the  rotor 

20  cover  16  on  the  housing  12.  However,  as  few  as  four 
flanges  may  provide  such  functions  as  well.  Shoulders 
31  of  the  rotor  cover  16  provide  for  a  tight  fit  and  elimi- 
nate  any  wobbling  upon  mating  of  the  rotor  cover  16 
with  the  housing  12.  The  shoulder  31  of  the  rotor  cover 

25  16  and  rim  27  of  the  housing  12  are  the  only  bearing 
surfaces  of  the  present  invention  providing  for  low  noise 
upon  rotation  of  the  rotor  cover  1  6  against  the  housing 
12. 

Within  the  chamber  18  of  the  housing  12  are 
30  included  insulating  material  70.  This  insulating  material 

70  provides  for  a  surface  of  the  flat  cable  to  rub  against. 
Upon  rotation  of  the  rotor  cover  1  6  and  movement  of  the 
flat  cable,  the  rubbing  and  noise  created  by  the  rotation 
of  the  flat  cable  will  be  reduced.  In  a  preferred  embodi- 

35  ment,  the  insulating  material  is  a  mat  finished  vinyl  foam 
tape  (Great  Lakes  Tape  &  Label,  Inc.)  having  a  cellular, 
flexible  polyvinyl  chloride  (CH2-CHCL)n  foam  composi- 
tion.  The  vinyl  foam  tape  includes  an  acrylic  adhesive 
on  one  side  so  that  it  may  easily  be  attached  to  the 

40  housing.  Such  insulation  may  also  be  attached  to  the 
underside  71  of  the  rotor  cover  1  6.  The  sound  dampen- 
ing  that  the  insulating  material  provides  is  partly  due  to 
the  rough  surface  of  the  insulating  material  70  which  the 
flat  cable  rubs  against.  Also,  first  connection  location  50 

45  and  second  connection  location  55  are  shown. 
FIG.  5  discloses  a  bottom  view  of  the  clockspring  of 

FIG.  1  .  Housing  12  is  shown  having  center  hole  26.  The 
bottom  opening  22  of  the  aperture  20  of  the  rotor  cover 
having  integral  flanges  25  snapped  over  the  rim  27  of 

so  the  housing  12.  Second  connection  location  55  is 
shown. 

Turning  to  FIG.  6,  a  cut-away,  side  elevation  view  of 
the  second  connection  location  taken  at  line  B-B  of  FIG. 
5  is  shown.  FIGS.  6-11  all  show  a  preferred  embodi- 

55  ment  of  a  wire  harness  connector  which  terminates  the 
end  of  the  flat  ribbon  cable  and  allows  for  easy  and 
quick  attachment  of  external  cables  at  the  connection 
locations.  The  discussion  of  FIGS.  6-1  1  and  the  second 
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connection  location  55  also  equally  apply  to  the  struc- 
ture  of  the  first  connection  location  50  and  such  struc- 
ture  can  be  interchanged  at  both  locations.  Second 
connection  location  55  is  located  at  the  base  of  housing 
1  2  adjacent  to  sidewall  1  4.  The  top  1  7  of  rotor  cover  1  6 
is  shown  above  the  housing  12.  The  housing  12  forms  a 
chamber  18  in  which  the  flat  conductor  cable  is  wound 
around  the  inner  wall  of  the  rotor  cover  1  6.  The  flat  cable 
includes  a  first  end  terminating  at  the  first  connection 
location  at  the  rotor  cover  and  a  second  end  terminating 
at  the  second  connection  location  at  the  housing  12. 

The  second  connection  location  55  consists  of  a 
backbone  51.  In  a  preferred  embodiment,  the  backbone 
51  includes  a  first  side  63  and  a  second  side  64.  The 
second  end  portion  of  the  flat  ribbon  cable  65  is 
received  at  the  first  side  63  of  the  backbone  51  .  The  end 
portion  65  of  the  flat  ribbon  cable  approaches  the  back- 
bone  51  from  a  transverse  direction.  It  meets  the  back- 
bone  51  at  the  first  side  63  and  is  then  folded  around  the 
backbone  51  onto  the  second  side  64  of  the  backbone 
51  .  The  flat  cable  56  is  then  folded  down  at  an  angle  to 
form  a  change  in  the  longitudinal  direction  of  the  flat 
cable  56  of  approximately  90°  so  that  the  end  portion  56 
of  the  flat  cable  is  travelling  parallel  to  the  direction  of 
the  backbone  51  . 

Extending  from  the  end  portion  56  of  the  flat  ribbon 
cable  are  electrical  conductors  57  which  are  uninsu- 
lated  and  extend  from  the  latex  coating  of  the  end  por- 
tion  of  the  flat  cable  56.  The  conductors  57  are  carried 
within  channels  of  the  backbone  51.  The  backbone 
includes  pins  to  retain  and  hold  the  flat  cable  in  place. 
The  steps  of  securement  of  the  flat  ribbon  cable  to  the 
backbone  in  order  to  terminate  the  flat  ribbon  cable  are 
all  that  occur  during  the  assembly  of  the  clockspring  10. 
The  simple  and  quick  procedure  of  terminating  the  flat 
cable  to  the  backbone  as  described  above  and  inserting 
the  backbone  into  the  passage  58  of  the  housing  are  all 
the  assembly  required.  The  further  assembly  of  the 
clockspring  may  occur  without  having  to  attach  exterior 
cables  to  the  clockspring.  Thus,  the  clockspring  10  may 
be  handled  easily  and  quickly  without  having  the  excess 
and  cumbersome  external  wires  and  harnesses  inhibit- 
ing  the  quick  handling  of  the  clockspring  10  on  an 
assembly  line.  As  the  harness  assembly  is  also  a  com- 
plicated  and  timely  process,  it  is  helpful  to  be  able  to 
complete  such  an  assembly  separate  from  the  clock- 
spring  and  also  have  the  advantages  of  completing 
these  assemblies  without  having  the  clockspring 
attached  thereto,  causing  the  cumbersome  and  timely 
handling.  Simply  by  terminating  the  flat  cable  to  the 
backbone  51  and  having  the  backbone  protrude  from 
the  housing  exposing  the  conductors  57  for  future 
attachment  of  exterior  cables  is  a  great  cost  saving 
measure. 

Upon  complete  assembly  of  the  clockspring  10  and 
assembly  of  the  rotor  cover  1  6  to  the  housing  1  2,  the 
exterior  cables  may  then  be  attached.  The  exposed 
conductors  57  of  the  flat  cable  are  attached  quickly  and 

easily  to  external  cables  by  feeding  the  insulated  wires 
53  into  the  channels  of  the  backbone  51  .  Ribs  between 
the  channels  guide  the  insulated  portions  of  the  wires 
53  into  the  channels.  The  uninsulated  wires  62  are 

5  placed  adjacent  to  the  conductors  57.  The  wires  53  are 
then  secured  to  the  backbone  51  and  the  uninsulated 
wires  62  are  soldered  to  the  conductor  57  as  will  be 
described  in  more  detail  below.  A  backbone  cover  52  is 
attached  to  the  backbone  51  to  protect  the  terminated 

10  conductor  and  attached  wires  53.  The  backbone  cover 
52  also  includes  a  rib  66  which  engages  the  insulated 
wires  53  at  point  81.  The  rib  66  forces  the  insulated 
wires  53  into  gap  76  and  deforms  the  insulated  wires  53 
with  four  bends  of  90°.  The  engagement  of  the  rib  66 

15  with  the  insulated  wire  provides  a  strain  relief  means  to 
inhibit  the  insulated  wires  53  from  being  pulled  from  the 
backbone  51  . 

Turning  to  FIG.  7,  the  backbone  cover  52  is  shown 
having  rib  66.  The  backbone  cover  52  slides  over  the 

20  backbone  and  the  rib  66  abuts  and  compresses  the 
insulated  wires  to  provide  a  strain  relief  mechanism. 
FIG.  8  is  a  side  elevation  view  of  the  backbone  cover  52 
having  rib  66. 

Turning  to  FIG.  9,  the  backbone  51  is  shown  having 
25  its  second  side  64  exposed.  An  end  portion  65  of  the  flat 

ribbon  cable  is  inserted  at  a  first  side  63  of  the  backbone 
51  .  The  flat  ribbon  cable  is  placed  onto  the  backbone  51 
at  the  first  side  63  at  an  angle  transverse  to  the  length  of 
the  backbone  51  .  The  flat  cable  65  is  folded  around  the 

30  backbone  51  onto  the  second  side  65  at  a  first  fold  67. 
A  second  fold  68  is  made  at  an  angle  in  which  the  end 
portion  56  of  the  flat  cable  is  folded  over  on  itself  and 
redirects  the  flat  ribbon  cable  in  a  90°  turn  so  that  the 
end  portion  56  is  then  directed  parallel  to  the  length  of 

35  the  backbone  51  . 
Channels  71  are  integrally  molded  into  the  second 

side  64  of  the  backbone  51  .  The  conductors  57  of  the 
flat  cable  56  are  inserted  into  the  channels  71  .  The  flat 
cable  is  retained  on  the  backbone  51  via  pins  73  which 

40  protrude  from  the  sides  of  the  backbone  and  under 
which  the  flat  cable  56,65  is  positioned.  By  the  position- 
ing  of  the  flat  cable  56,65  under  the  pins  73  of  the  back- 
bone  51  and  the  folding  of  the  flat  cable  at  first  fold  67 
and  second  fold  68,  the  flat  cable  becomes  securedly 

45  attached  to  the  backbone  51  .  This  assembly  of  the  flat 
cable  terminated  onto  the  backbone  is  all  that  is 
required  for  the  assembly  of  the  clockspring  itself.  The 
assembled  backbone  may  then  be  inserted  into  the  pas- 
sage  58  of  the  housing  12.  The  use  of  the  backbone  51 

so  allows  for  the  simple  termination  of  the  flat  cable  56,65 
without  the  need  to  immediately  attach  exterior  cables 
to  the  flat  cable.  The  present  invention  allows  for  the 
subassembly  of  the  rotor  cover,  housing,  inside  diame- 
ter  connector,  outside  diameter  connector  and  flat  cable 

55  separate  from  the  harnesses  to  be  attached  at  a  final 
operation.  The  clockspring  10  may  then  continue  to  be 
assembled  without  having  to  attach  cumbersome  exte- 
rior  cables  and  harnesses. 

7 



13 EP  0  667  262  B1 14 

The  backbone  51  includes  channels  71  which  are 
separated  by  ribs  75.  A  groove  76  is  also  integrally 
molded  into  the  backbone  51  and  provides  for  an  area 
into  which  the  insulated  wires  may  be  depressed  upon 
attachment  of  the  backbone  cover.  Positioning  ribs  77  5 
are  located  at  the  end  of  the  backbone  51  and  are  of  a 
sufficient  width  so  that  an  insulated  wire  (not  shown) 
may  be  press  fit  between  the  positioning  ribs  77.  These 
positioning  ribs  77  will  also  be  melted  by  contact  with  a 
heat  stake  to  secure  the  inserted  wires  in  the  channels  w 
71. 

FIG.  10  is  an  end  view  of  a  completely  assembled 
backbone  51  having  conductors  57  attached  to  uninsu- 
lated  wires  62.  Turning  to  FIG.  1  1  ,  a  top  view  of  a  com- 
pletely  assembled  backbone  51  is  shown  having  a  flat  15 
cable  56  with  uninsulated  conductors  57  protruding 
from  the  flat  cable  56  into  channels  71  .  After  a  clock- 
spring  is  completely  assembled,  the  external  harness 
60  will  be  attached  to  the  clockspring  by  aligning  the 
individual  insulated  wires  53  in  the  channels  71.  The  20 
insulated  wires  53  are  inserted  between  the  ribs  75  and 
positioning  ribs  77  and  the  uninsulated  wires  80  are 
aligned  with  the  conductors  57  of  the  flat  cable  56.  The 
insulated  wires  are  press  fit  between  the  positioning  ribs 
77  and  are  held  in  place  to  the  backbone  51  therein.  25 
The  positioning  ribs  77  are  then  melted  by  contact  with 
a  heat  stake  which  forms  a  homogeneous  layer  above 
the  insulated  wires  53,  closing  the  opening  above  the 
insulated  wires  53  adjacent  the  positioning  ribs  77  and 
securing  the  wires  within  the  channels  71  .  30 

In  a  preferred  method  of  attaching  the  wires  53  to 
the  conductors  57  of  the  flat  cable  56,  the  uninsulated 
wires  80  are  ultrasonically  welded  to  the  conductors  57. 
A  backbone  cover  52  is  then  slid  over  the  backbone  51 
to  protect  the  terminated  and  connected  ends  of  the  35 
conductors  and  wires.  The  backbone  cover  52  includes 
a  rib  66  which  abuts  the  insulated  wires  53  at  area  81 
and  compresses  the  wire  into  groove  76  causing  the 
insulated  wire  53  to  deform  as  shown  in  FIG.  6. 
Because  the  engagement  of  the  rib  66  against  the  wires  40 
53  occurs  at  the  insulated  area  of  the  wire  53,  a  strain 
relief  function  is  created.  The  backbone  cover  52  is 
secured  to  the  backbone  51  by  any  means.  In  a  pre- 
ferred  embodiment,  a  rivet  is  used  to  secure  the  back- 
bone  cover.  It  is  anticipated  by  this  invention  that  the  45 
specific  termination  means  and  method  described 
herein  is  only  by  way  of  an  example  and  other  specific 
components  and  methods  are  also  covered. 

Turning  to  FIG.  12,  a  side  elevation  cut-away  view 
taken  at  line  D-D  of  FIG.  3  is  shown.  The  clockspring  1  0  so 
includes  the  rotor  cover  16  and  housing  12.  The  locking 
means  40  is  shown  protruding  from  a  clockspring  10 
assembled  within  a  steering  wheel  housing  85  and  a 
steering  column  housing  86.  The  locking  means  40  has 
pull  tab  46  protruding  perpendicularly  from  the  housing  55 
12  at  a  point  87  along  the  sidewall  14  of  the  housing  12 
which  is  specifically  oriented  to  be  below  the  steering 
wheel  housing  85  and  above  the  steering  column  hous- 

ing  86.  Upon  assembly  of  the  clockspring  within  these 
housings  85,86,  a  gap  90  is  formed  through  which  the 
pull  tab  46  protrudes.  The  pull  tab  46  is  integrally  con- 
nected  to  the  latching  body  41  which  is  seated  within 
channel  42.  A  stop  head  45  is  integral  to  the  latching 
body  41  protrudes  beyond  the  plane  of  the  rotor  cover 
16.  A  stop  wing  48  engages  the  stop  head  45  and  limits 
the  rotor  cover  16  from  rotating  beyond  350°. 

Turning  to  FIG.  13,  the  automatic  unlocking  means 
30  is  shown.  The  unlocking  means  30  is  shown  in  its 
undepressed  locked  position.  The  drawing  shows  a  cut- 
away,  side  elevation  view  of  FIG.  3  taken  at  line  C-C.  A 
button  35  includes  a  sliding  surface  31  and  a  detente 
36.  The  button  35  is  positioned  adjacent  to  the  bottom 
opening  22  of  the  rotor  cover  16  and  within  cell  32.  U- 
shaped  spring  member  38  forces  the  button  35  towards 
the  center  39  of  the  clockspring  10.  The  spring  member 
38  abuts  tab  91  which  retains  the  spring  member  38  and 
button  35  within  cell  32.  In  its  locked  position,  the 
detente  36  is  forced  into  a  recess  37  of  the  housing  12. 
The  sides  of  the  detente  36  engage  the  inner  walls  of 
the  recess  37  and  prevent  the  rotation  of  the  rotor  cover 
16  in  association  with  the  housing  12.  In  a  preferred 
embodiment,  the  detente  36  includes  beveled  edges 
engaging  correspondingly  tapered  walls  of  the  recess 
37.  The  beveled  edges  ensure  that  the  detente  36  will 
not  disengage  from  the  recess  37.  Further,  the  recess  is 
widely  spaced  allowing  gaps  on  either  side  of  the 
detente  36  so  that  even  upon  engagement  of  the 
detente  36  within  recess  37,  minor  rotation  of  10°  (5°  in 
each  direction)  of  the  rotor  cover  16  is  allowed. 

Turning  to  FIG.  14,  the  button  35  is  shown  in  its 
depressed  and  unlocked  position.  Upon  assembly  of  the 
clockspring  10  into  a  steering  assembly,  a  steering 
wheel  section  (not  shown)  will  be  inserted  into  the  top 
opening  21  of  the  rotor  cover  1  6  in  the  direction  of  arrow 
90  and  it  will  abut  the  sliding  surface  31  of  the  button  35. 
The  further  insertion  of  the  steering  wheel  within  the 
clockspring  1  0  will  cause  the  button  35  to  move  away 
from  the  center  39  and  the  steering  wheel  section  will 
slide  along  the  front  surface  34  of  the  button  35, 
depressing  the  spring  member  38  and  moving  the  but- 
ton  into  cell  32  and  detente  36  out  of  recess  37  of  the 
housing  12.  The  removal  of  detente  36  from  recess  37 
allows  the  rotor  cover  16  to  rotate  freely  about  the  hous- 
ing  12.  Thus,  the  assembly  of  the  clockspring  to  a  steer- 
ing  assembly  engages  the  automatic  unlocking  means 
31  allowing  it  to  rotate  freely. 

Turning  to  FIG.  15,  a  top  view  of  an  alternative 
embodiment  of  the  present  invention  is  shown.  Rotor 
cover  1  1  6  includes  aperture  1  20  and  has  formed  ther- 
eon  a  first  connector  location  150.  An  additional  feature 
of  a  nonreplaceable  lock  100  includes  gripping  member 
101,  securement  tab  102  and  stop  tab  103.  In  a  pre- 
ferred  embodiment,  the  nonreplaceable  lock  100  is 
comprised  of  a  polymer  material  such  as  minion  or 
hytrel.  Securement  tab  102  is  inserted  into  insertion  slot 
1  05  which  is  formed  as  part  of  the  rotor  cover  1  1  6.  This 
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alternative  embodiment  of  a  clockspring  includes  a 
housing  cover  120  which  is  stationary.  The  housing 
cover  120  includes  lip  121  and  projection  122.  Upon 
rotation  of  the  rotor  cover  1  1  6,  the  nonreplaceable  lock 
100  is  attached  to  the  rotor  cover  1  16  and  rotates  with  5 
the  rotor  cover  116.  Rotation  in  a  first  direction  or  the 
counter-clockwise  direction  approximately  90°  from  the 
position  shown  in  FIG.  15  causes  stop  tab  103  to  abut 
lip  121  of  housing  cover  120.  This  abutment  prohibits 
the  rotor  cover  1  1  6  from  rotating  any  further  in  the  coun-  w 
ter-clockwise  direction.  Rotation  of  the  rotor  cover  1  1  6 
in  a  second  direction  or  the  clockwise  direction,  approx- 
imately  90°  from  its  position  as  shown  in  FIG.  15, 
causes  stop  tab  103  to  abut  projection  122.  The  abut- 
ment  of  stop  tab  1  03  against  projection  1  22  prohibits  the  75 
rotor  cover  1  1  6  from  rotating  any  further  in  the  clock- 
wise  direction. 

Similar  to  the  locking  means  40,  as  shown  in  FIG. 
12,  the  nonreplaceable  lock  100  provides  a  temporary 
locking  means  which  allows  limited  rotation  of  the  rotor  20 
cover  1  1  6  to  allow  for  necessary  movement  of  the  clock- 
spring  for  final  installation  to  a  steering  assembly  while 
preventing  the  clockspring  from  becoming  uncentered. 
In  a  preferred  embodiment,  the  lip  121  and  projection 
122  are  oriented  so  that  approximately  180°  of  rotation  25 
of  the  rotor  cover  1  1  6  is  allowed  so  that  final  assembly 
of  the  clockspring  to  a  steering  column  may  be  easily 
accomplished  while  insuring  that  the  clockspring  will 
remain  centered.  In  a  preferred  embodiment,  other 
locks  may  be  present  which  prohibit  rotation  of  the  30 
clockspring  prior  to  initial  assembly  but  are  deactivated 
upon  attachment  of  the  clockspring  to  the  steering  col- 
umn  (see  U.S.  Patent  No.  5,171,157),  leaving  the  nonre- 
placeable  lock  to  limit  rotation  following  attachment  of 
the  clockspring  to  the  steering  column,  but  allowing  for  35 
additional  adjustments  to  the  steering  column  during 
final  assembly  of  the  steering  assembly.  After  final 
assembly  of  the  clockspring  to  a  steering  assembly,  the 
nonreplaceable  lock  100  can  be  easily  removed  from 
the  clockspring  by  grasping  gripping  member  101  and  40 
removing  the  nonreplaceble  lock  100.  The  gripping 
member  101  will  become  separated  from  the  secure- 
ment  tab  102  and  cannot  be  replaced  thereto. 

Turning  to  FIG.  1  6,  a  cut-away  view  of  FIG.  1  5  taken 
at  line  E-E  is  shown.  The  nonreplaceable  lock  100  is  45 
mounted  on  rotor  cover  1  1  6.  Securement  tab  1  02  is 
inserted  in  slot  105  and  is  retained  therein  via  a  friction 
fit.  Slot  105  includes  angled  wall  105a  which  causes  the 
securement  tab  102  to  compress  as  it  is  fully  inserted 
within  the  slot  105.  Stop  tab  103  protrudes  from  the  so 
nonreplaceable  lock  1  00  at  the  opposite  side  from  the 
securement  tab  1  02.  The  stop  tab  1  03  is  parallel  to  side- 
wall  1  14  of  housing  120.  The  housing  120  and  the  rotor 
cover  116  form  chamber  118  in  which  the  conductor 
cable  of  the  clockspring  resides.  55 

The  channel  1  05  is  integrally  molded  with  the  rotor 
cover  1  1  6  and  includes  a  ramp  1  06.  The  ramp  allows  for 
easy  insertion  of  the  insertion  tab  102  into  the  slot  105. 

The  nonreplaceable  lock  100  also  includes  knob  108 
which  is  frictionally  fit  in  a  crevice  109  of  the  rotor  cover 
116.  The  knob  108  provides  for  a  second  point  of 
attachment  of  the  nonreplaceable  lock  100  so  that  it 
does  not  flap  around  or  rock  back  and  forth  on  the  axis 
of  the  securement  tab  102.  It  should  be  noted,  however, 
that  the  friction  fit  of  the  securement  tab  102  in  slot  105 
is  much  greater  than  the  friction  fit  of  the  nub  108  in 
crevice  1  09. 

Upon  delivery  of  a  clockspring  having  the  nonre- 
placeable  lock  100  mounted  thereon,  the  clockspring 
may  be  assembled  to  a  steering  assembly.  Such  final 
assembly  may  require  rotation  of  the  rotor  housing  116. 
As  discussed  above,  in  a  preferred  embodiment  1  80°  of 
rotation  is  allowed  by  the  nonreplaceable  lock  100.  Dur- 
ing  this  rotation,  the  housing  120  is  stationary  while  the 
rotor  cover  1  1  6  rotates.  This  rotation  is  also  transferred 
to  the  nonreplaceable  lock  100  and  the  stop  tab  103  will 
move  along  wall  1  14  in  the  direction  of  the  rotation.  The 
stop  tab  103  will  abut  lip  121  at  one  limit  of  rotation  and 
protrusion  122  at  the  other  limit  of  rotation.  Once  the 
clockspring  is  completely  assembled  to  the  steering 
assembly,  the  nonreplaceable  lock  100  may  then  be 
removed.  By  grasping  the  gripping  member  101  of  the 
nonreplaceable  lock  100,  the  nonreplaceable  lock  100 
may  be  rotated  upwardly  and  toward  the  center  of  the 
clockspring  in  direction  of  arrow  110.  This  is  caused  by 
removing  nub  108  from  crevice  109.  The  securement 
tab  102  has  a  bite  111  which  forms  a  pivot  point  113. 
The  nonreplaceable  lock  100  will  pivot  at  pivot  point  113 
and  be  rocked  towards  aperture  1  20  of  the  clockspring 
so  that  the  gripping  member  101  is  moved  90°  from  its 
initial  position  shown  in  FIG.  16  so  that  it  is  perpendicu- 
lar  to  the  top  of  the  rotor  cover  116.  Once  rotated  in  this 
position,  the  nonreplaceable  lock  100  may  be  removed 
from  the  clockspring  by  tearing  the  polymer  material  at 
pivot  point  113,  leaving  the  base  portion  of  securement 
member  102  in  the  slot  105.  As  the  securement  tab  102 
has  been  separated  into  two  sections,  the  nonreplacea- 
ble  lock  100  can  not  be  replaced  on  the  clockspring. 
This  method  of  having  the  nonreplaceable  lock  100  on 
the  top  surface  of  the  clockspring  easily  allows  an 
inspector  to  see  that  the  nonreplaceable  lock  1  00  has 
been  removed.  This  should  signal  that  the  assembly  of 
the  clockspring  to  the  steering  assembly  has  been  com- 
pleted.  Removal  of  the  nonreplaceable  lock  100  before 
initial  assembly  of  the  clockspring  to  a  steering  column 
will  alert  inspectors  that  the  clockspring  may  be  uncen- 
tered  and  should  be  discarded. 

Claims 

1  .  A  clockspring  interconnector  comprising  a  housing 
(12)  defining  a  chamber  (18);  a  rotor  cover  (16) 
attached  to  said  housing;  aflat  conductor  cable  (56) 
coiled  within  said  chamber  and  having  a  first  end 
attached  to  said  rotor  cover  (16)  and  a  second  end 
attached  to  said  housing  (12);  an  aperture  (20)  at 
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the  center  of  said  rotor  cover  (16)  having  a  bottom 
opening  (22);  and  attachment  means  (25)  integral 
to  said  rotor  cover  adjacent  to  said  bottom  opening 
attaching  said  rotor  cover  to  said  housing; 

characterised  by  locking  means  (30)  having 
interengaging  means  (36,37)  between  the  housing 
(12)  and  the  rotor  cover  (16)  and  preventing  their 
relative  rotation,  the  locking  means  including  a  por- 
tion  (35)  extending  into  the  aperture  (20)  in  the  lock- 
ing  position  and  movable  by  receipt  of  a  steering 
wheel  in  the  aperture  to  an  unlocking  position  in 
which  the  interengaging  means  (36,37)  releases 
the  housing  (12)  and  the  rotor  cover  (16)  to  permit 
their  relative  rotation. 

2.  The  clockspring  interconnector  of  Claim  1  ,  wherein 
said  portion  (35)  is  slidable  transversely  to  the  axis 
of  the  rotor  cover  (16)  from  the  locking  to  the 
unlocking  position. 

3.  The  clockspring  interconnector  of  Claim  2,  includ- 
ing  resilient  means  (38)  urging  said  portion  (35)  into 
the  aperture. 

4.  The  clockspring  interconnector  of  Claim  1  ,  2  or  3, 
wherein  said  interengaging  means  comprises  a 
detent  (36)  on  said  portion  (35)  and  engaged  in  a 
recess  (37)  of  the  housing. 

5.  The  clockspring  interconnector  of  Claim  1  ,  2  or  3, 
wherein  said  attachment  means  includes  flanges 
(25); 

a  rim  (27)  adjacent  said  bottom  opening;  and 
said  flanges  engaging  said  rim  to  attach  said 
rotor  cover  (16)  to  said  housing  (12). 

6.  The  clockspring  interconnector  of  any  preceding 
claim,  wherein  said  chamber  (18)  has  on  at  least 
one  surface  (70)  an  insulating  material  of  vinyl  foam 
tape. 

7.  The  clockspring  interconnector  of  Claim  6,  wherein 
said  insulating  material  includes  a  cellular,  flexible 
polyvinyl  chloride  foam  composition. 

8.  The  clockspring  interconnector  of  any  preceding 
claim  including  uninsulated  conductors  (57)  extend- 
ing  from  said  flat  cable  (56);  and 

a  connection  location  (55)  having  said  flat  con- 
ductor  cable  (56)  attached  thereto  wherein  said 
conductors  of  said  flat  cable  are  exposed 
beyond  a  plane  of  said  rotor  cover  (16). 

9.  The  clockspring  interconnector  of  any  preceding 
claim  including  a  first  connection  location  (50)  of 
said  rotor  cover  (1  6)  having  said  first  end  of  said  flat 

cable  (56)  attached  thereto  and  a  second  connec- 
tion  location  (55)  having  said  second  end  of  said  flat 
cable  attached  thereto. 

5  10.  The  clockspring  interconnector  of  Claim  8,  wherein 
said  connection  location  includes: 

a  backbone  (51);  and 
said  backbone  having  channels  (71)  for  receiv- 

10  ing  respective  ones  of  said  conductors  (57)  and 
pins  (73)  for  mounting  said  flat  cable  thereto. 

1  1  .  The  clockspring  interconnector  of  Claim  1  0  wherein 
said  connection  location  (55)  includes  a  backbone 

is  cover  (52)  having  a  strain  relief  means. 

12.  The  clockspring  interconnector  of  any  preceding 
claim  including  a  locking  means  (40)  preventing  the 
rotation  of  the  rotor  cover  (1  6)  relative  to  the  hous- 

20  ing  (12)  more  than  350°,  having  a  pull  tab  (46) 
which  is  exposed  following  assembly  of  the  clock- 
spring  to  a  steering  assembly. 

1  3.  The  clockspring  interconnector  of  Claim  1  2  wherein 
25  said  locking  means  (40)  includes  a  latching  body 

(41)  seated  within  a  channel  (42)  of  said  housing 
(12); 

the  pull  tab  (46)  protruding  perpendicular  to 
30  said  latching  body; 

a  stop  head  (45)  protruding  beyond  the  plane 
of  the  rotor  cover  (16)  and  engaging  a  stop 
wing  (48)  of  the  rotor  cover;  and 
a  gripping  portion  (78). 

35 
14.  The  clockspring  interconnector  of  Claim  13  wherein 

said  latching  body  (41),  pull  tab  (46)  and  stop  head 
(45)  are  integrally  connected. 

40  1  5.  The  clockspring  interconnector  of  Claim  1  4  wherein 
removal  of  said  latching  body  (41)  by  pulling  on  said 
pull  tab  (46)  allows  said  rotor  cover  (16)  to  rotate 
beyond  a  single  turn. 

45  16.  The  clockspring  interconnector  of  any  preceding 
claim,  wherein  said  attachment  means  (25)  is  the 
only  bearing  surface  between  said  rotor  cover  (16) 
and  said  housing  (12). 

so  17.  The  clockspring  interconnector  of  any  one  of 
Claims  1  to  1  1  comprising: 

a  nonreplaceable  locking  means  (1  00)  prevent- 
ing  the  rotation  of  the  rotor  cover  more  than 

55  180°,  having  a  securement  tab  (102)  which 
remains  within  a  slot  (105)  of  the  clockspring 
after  removal  of  the  nonreplaceable  locking 
means. 

10 
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18.  The  clockspring  interconnector  of  Claim  17, 
wherein  said  non  replaceable  locking  means  (100) 
is  attached  to  said  rotor  cover  (116). 

19.  The  clockspring  interconnector  of  Claim  18  com-  s 
prising: 

a  lip  (121)  protruding  from  said  housing  (120); 
a  projection  (122)  protruding  from  said  housing 
a  specified  distance  from  said  lip;  and  10 
a  stop  tab  (1  03)  attached  to  said  nonreplacea- 
ble  locking  means  (100)  which  will  abut  said  lip 
(121)  when  rotated  in  a  first  direction  and  said 
projection  (122)  when  rotated  in  a  second 
direction.  is 

20.  The  clockspring  interconnector  of  Claim  19  com- 
prising: 

a  gripping  member  (101)  attached  to  said  non-  20 
replaceable  locking  means  (100). 

21.  The  clockspring  interconnector  of  Claim  20, 
wherein  said  gripping  member  (101),  said  stop  tab 
(103)  and  said  securement  tab  (102)  are  integrally  25 
connected. 

22.  The  clockspring  interconnector  of  any  one  of 
Claims  1  7  to  21  ,  wherein  said  securement  tab  (1  02) 
includes  a  means  (111)  for  separation  of  said  30 
securement  tab  from  said  nonreplaceable  locking 
means. 

23.  The  clockspring  interconnector  of  Claim  22, 
wherein  said  means  for  separating  includes  a  bite  35 
(111)  for  allowing  the  ripping  separation  of  the  non- 
replaceable  locking  means  (100)  from  said  secure- 
ment  tab  (102). 

24.  The  clockspring  interconnector  of  any  one  of  40 
Claims  17  to  23,  wherein  removal  of  said  nonre- 
placeable  locking  means  (101)  allows  said  rotor 
cover  (1  1  6)  to  rotate  more  than  1  80°. 

Patentanspruche  45 

1  .  Uhrfeder-Drehschalter  mit  einem  eine  Kammer  (1  8) 
festlegenden  Gehause  (12),  einem  am  Gehause 
befestigten  Rotordeckel  (16),  einem  flachen  Lei- 
tungskabel  (56),  das  innerhalb  der  Kammer  aufge-  so 
spult  ist  und  von  dem  ein  Ende  am  Rotordeckel  (1  6) 
und  ein  zweites  Ende  am  Gehause  (12)  befestigt 
ist,  einer  Offnung  (20)  in  der  Mitte  des  Rotordeckels 
(16)  mit  einer  Bodenoffnung  (22)  und  einem  mit 
dem  Rotordeckel  einstiickigen  und  an  die  Boden-  ss 
offnung  angrenzenden  Befestigungsmittel  (25)  zum 
Befestigen  des  Rotordeckels  am  Gehause, 

gekennzeichnet  durch  Verriegelungsmittel 

(30)  mit  (einem)  Eingriffsmittel(n)  (36,37)  zwischen 
dem  Gehause  (12)  und  dem  Rotordeckel  (16),  die 
deren  Relativdrehung  zueinander  verhindern, 
wobei  die  Verriegelungsmittel  einen  sich  in  der  Ver- 
riegelungsposition  in  die  Offnung  (20)  hinein 
erstreckenden  Abschnitt  (35)  aufweisen,  der  durch 
Aufnahme  eines  Steuerrads  in  die  Offnung  in  eine 
unverriegelte  bzw.  Freigabeposition  verschiebbar 
ist,  in  welcher  (das)  die  Eingriffsmittel  (36,37)  das 
Gehause  (12)  und  den  Rotordeckel  (16)  freigibt 
(freigeben),  urn  deren  Relativbewegung  zu  ermog- 
lichen. 

2.  Uhrfeder-Drehschalter  nach  Anspruch  1  ,  wobei  der 
Abschnitt  (35)  quer  zur  Achse  des  Rotordeckels 
(16)  von  der  Verriegelungsposition  zu  der  unverrie- 
gelten  bzw.  Freigabeposition  verschiebbar  ist. 

3.  Uhrfeder-Drehschalter  nach  Anspruch  2,  der  elasti- 
sche  Mittel  (38)  zum  Drangen  des  Abschnitts  (35) 
in  die  Offnung  hinein  aufweist. 

4.  Uhrfeder-Drehschalter  nach  Anspruch  1  ,  2  oder  3, 
wobei  das  Eingriffsmittel  ein  Rastelement  (36)  am 
Abschnitt  (35)  umfaBt,  das  in  eine  Ausnehmung 
(37)  des  Gehauses  einrastet. 

5.  Uhrfeder-Drehschalter  nach  Anspruch  1  ,  2  oder  3, 
wobei  das  Befestigungsmittel  Flansche  (25)  und 
einen  Rand  (27)  angrenzend  an  die  Bodenoffnung 
aufweist,  wobei  die  Flansche  mit  dem  Rand  in  Ein- 
griff  kommen,  urn  den  Rotordeckel  (16)  an  dem 
Gehause  (12)  zu  befestigen. 

6.  Uhrfeder-Drehschalter  nach  einem  der  vorange- 
henden  Anspriiche,  wobei  die  Kammer  (18)  auf 
mindestens  einer  Oberflache  (70)  ein  Isoliermate- 
rial  aus  einem  Vinylschaumstreifen  aufweist. 

7.  Uhrfeder-Drehschalter  nach  Anspruch  6,  wobei  das 
Isoliermaterial  eine  zellulare,  flexible  Polyvinylchlo- 
ridschaummasse  umfaBt. 

8.  Uhrfeder-Drehschalter  nach  einem  der  vorange- 
henden  Anspriiche,  der  sich  von  dem  flachen  Kabel 
(56)  erstreckende,  nicht  isolierte  Leiter  (57)  und 

eine  Verbindungsstelle  (55),  an  der  das  flache 
Leitungskabel  (56)  befestigt  ist,  aufweist,  wobei 
die  Leiter  des  flachen  Kabels  uber  eine  Ebene 
des  Rotordeckels  (16)  hinaus  freiliegen. 

9.  Uhrfeder-Drehschalter  nach  einem  der  vorange- 
henden  Anspriiche,  der  eine  erste  Verbindungs- 
stelle  (50)  des  Rotordeckels  (16),  an  der  das  erste 
Ende  des  flachen  Kabels  (56)  befestigt  ist,  und  eine 
zweite  Verbindungsstelle  (55),  an  der  das  zweite 
Ende  des  flachen  Kabels  befestigt  ist,  aufweist. 

11 
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10.  Uhrfeder-Drehschalter  nach  Anspruch  8,  wobei  die 
Verbindungsstelle 

einen  Trager  (51)  umfaBt,  und 
der  Trager  Kanale  (71)  zur  Aufnahme  der  Leiter 
(57)  und  Stifte  (73)  zum  Anbringen  des  flachen 
Kabels  an  demselben  aufweist. 

11.  Uhrfeder-Drehschalter  nach  Anspruch  10,  wobei 
die  Verbindungsstelle  (55)  einen  Tragerdeckel  (52) 
mit  einem  Zugentlastungsmittel  aufweist. 

12.  Uhrfeder-Drehschalter  nach  einem  der  vorange- 
henden  Anspriiche,  der  ein  Sperrmittel  (40)  zum 
Verhindern  der  Drehung  des  Rotordeckels  (16) 
relativ  zum  Gehause  (12)  iiber  mehr  als  350°  auf- 
weist,  welches  einen  Zugansatz  (46)  aufweist,  der 
nach  dem  Einbau  des  Uhrfeder-Drehschalters  in 
eine  Steuereinheit  freiliegt. 

13.  Uhrfeder-Drehschalter  nach  Anspruch  12,  wobei 
das  Sperrmittel  (40)  einen  innerhalb  des  Kanals 
(42)  des  Gehauses  (12)  sitzenden  Sperrkorper  (41) 
aufweist, 

der  Zugansatz  (46)  senkrecht  zum  Sperrkorper 
vorsteht, 
ein  Anschlagkopf  (45)  iiber  die  Ebene  des 
Rotordeckels  (16)  hinaus  absteht  und  mit 
einem  Anschlagfliigel  (48)  des  Rotordeckels  in 
Eingriff  steht,  und  ferner 
ein  Griffteil  (78)  aufweist. 

14.  Uhrfeder-Drehschalter  nach  Anspruch  13,  wobei 
der  Sperrkorper  (41),  der  Zugansatz  (46)  und  der 
Anschlagkopf  (45)  einstiickig  miteinander  verbun- 
den  sind. 

15.  Uhrfeder-Drehschalter  nach  Anspruch  14,  wobei 
ein  Entfernen  des  Sperrkorpers  (41)  durch  Ziehen 
am  Zugansatz  (46)  dem  Rotordeckel  (1  6)  gestattet, 
sich  iiber  eine  einzige  Drehung  hinaus  zu  drehen. 

16.  Uhrfeder-Drehschalter  nach  einem  der  vorange- 
henden  Anspriiche,  wobei  das  Befestigungsmittel 
(25)  die  einzige  Lagerflache  zwischen  dem  Rotor- 
deckel  (16)  und  dem  Gehause  (12)  ist. 

17.  Uhrfeder-Drehschalter  nach  einem  der  Anspriiche 
1  bis  11,  der  umfaBt: 

ein  nicht  auswechselbares  Verriegelungsmittel 
(100),  das  die  Drehung  des  Rotordeckels  urn 
mehr  als  180°  verhindert  und  eine  Sicherungs- 
zunge  (102)  aufweist,  die  nach  Entfernen  des 
nicht  auswechselbaren  Verriegelungsmittels 
innerhalb  eines  Schlitzes  (105)  des  Uhrfeder- 
Drehschalters  verbleibt. 

18.  Uhrfeder-Drehschalter  nach  Anspruch  17,  wobei 
das  nicht  auswechselbare  Verriegelungsmittel 
(100)  am  Rotordeckel  (116)  befestigt  ist. 

5  19.  Uhrfeder-Drehschalter  nach  Anspruch  18,  der 
umfaBt: 

eine  von  Gehause  (120)  abstehende  Lippe 
(121)  , 

10  einen  in  einem  festgelegten  Anstand  von  der 
Lippe  vom  Gehause  abstehenden  Vorsprung 
(122)  und 
einen  an  dem  nicht  auswechselbaren  Verriege- 
lungsmittel  (100) 

is  befestigten  Stoppansatz  (103),  der  an  der 
Lippe  (121)  zur  Anlage  kommt,  wenn  er  in  eine 
erste  Richtung  gedreht  wird,  und  mit  dem  Vor- 
sprung  (122),  wenn  er  in  eine  zweite  Richtung 
gedreht  wird. 

20 
20.  Uhrfeder-Drehschalter  nach  Anspruch  19,  der 

umfaBt: 

ein  an  dem  nicht  auswechselbaren  Verriege- 
25  lungsmittel  (100)  befestigtes  Griffelement 

(101). 

21.  Uhrfeder-Drehschalter  nach  Anspruch  20,  wobei 
das  Griffelement  (101),  der  Stoppansatz  (103)  und 

30  die  Sicherungszunge  (102)  einstiickig  miteinander 
verbunden  sind. 

22.  Uhrfeder-Drehschalter  nach  einem  der  Anspriiche 
17  bis  21,  wobei  die  Sicherungszunge  (102)  ein 

35  Mittel  (111)  zum  Trennen  der  Sicherungszunge  von 
dem  nicht  auswechselbaren  Verriegelungsmittel 
aufweist. 

23.  Uhrfeder-Drehschalter  nach  Anspruch  22,  wobei 
40  das  Mittel  zum  Trennen  einen  AufreiBansatz  (1  1  1) 

zum  Ermoglichen  des  aufreiBenden  Trennens  des 
nicht  auswechselbaren  Verriegelungsmittels  (100) 
von  der  Sicherungszunge  (102)  aufweist. 

45  24.  Uhrfeder-Drehschalter  nach  einem  der  Anspriiche 
17  bis  23,  wobei  ein  Entfernen  des  nicht  auswech- 
selbaren  Verriegelungsmittels  (100)  dem  Rotordek- 
kel  (116)  eine  Drehung  urn  mehr  als  180°  gestattet. 

so  Revendications 

1.  Element  d'interconnexion  en  ressort  d'horloge 
comportant  un  boTtier  (12)  definissant  une  chambre 
(18),  un  couvercle  de  rotor  (16)  fixe  sur  ledit  boTtier, 

55  un  cable  conducteur  plat  (56)  bobine  dans  ladite 
chambre  et  ayant  une  premiere  extremite  f  ixee  sur 
ledit  couvercle  de  rotor  (16)  et  une  seconde  extre- 
mite  fixee  sur  ledit  boTtier  (12),  une  ouverture  (20) 

12 
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situee  au  centre  dudit  couvercle  de  rotor  (1  6)  ayant 
un  orifice  de  fond  (22),  et  des  moyens  de  fixation 
(25)  formant  un  seul  bloc  avec  ledit  couvercle  de 
rotor  en  etant  adjacents  audit  orifice  de  fond  reliant 
ledit  couvercle  de  rotor  audit  boTtier, 

caracterise  en  ce  qu'il  comporte  des  moyens 
de  verrouillage  (30)  ayant  des  moyens  de  coopera- 
tion  (36,  37)  entre  le  boTtier  (12)  et  le  couvercle  de 
rotor  (16)  et  empechant  leur  rotation  relative,  les 
moyens  de  verrouillage  comportant  une  partie  (35) 
s'etendant  dans  I'ouverture  (20)  dans  la  position  de 
verrouillage  et  etant  mobiles  par  reception  d'un 
volant  de  direction  dans  I'ouverture  vers  une  posi- 
tion  de  deverrouillage  dans  laquelle  les  moyens  de 
cooperation  (36,  37)  liberent  le  boTtier  (12)  et  le 
couvercle  de  rotor  (16)  pour  permettre  leur  rotation 
relative. 

2.  Element  d'interconnexion  en  ressort  d'horloge 
selon  la  revendication  1  ,  dans  laquelle  ladite  partie 
(35)  peut  coulisser  transversalement  a  I'axe  du  cou- 
vercle  de  rotor  (16)  depuis  la  position  de  ver- 
rouillage  vers  la  position  de  deverrouillage. 

3.  Element  d'interconnexion  en  ressort  d'horloge 
selon  la  revendication  2,  comportant  des  moyens 
elastiques  (38)  repoussant  ladite  partie  (35)  dans 
I'ouverture. 

4.  Element  d'interconnexion  en  ressort  d'horloge 
selon  la  revendication  1  ,  2  ou  3,  dans  laquelle  les- 
dits  moyens  de  cooperation  comportent  un  ergot 
(36)  situe  sur  ladite  partie  (35)  et  en  prise  dans  une 
cavite  (37)  du  boTtier. 

5.  Element  d'interconnexion  en  ressort  d'horloge 
selon  la  revendication  1  ,  2  ou  3,  dans  laquelle  les- 
dits  moyens  de  fixation  comportent  des  rebords 
(25), 

une  nervure  (27)  est  adjacente  audit  orifice  de 
fond,  et 
lesdits  rebords  viennent  en  prise  avec  ladite 
nervure  pour  fixer  ledit  couvercle  de  rotor  (16) 
sur  ledit  boTtier  (12). 

6.  Element  d'interconnexion  en  ressort  d'horloge 
selon  I'une  quelconque  des  revendications  prece- 
dentes,  dans  laquelle  ladite  chambre  (18)  a  au 
moins  une  surface  (70)  en  materiau  isolant  consti- 
tue  d'un  ruban  de  mousse  de  vinyle. 

7.  Element  d'interconnexion  en  ressort  d'horloge 
selon  la  revendication  6,  dans  laquelle  ledit  mate- 
riau  isolant  comporte  une  composition  cellulaire  de 
mousse  de  chlorure  de  polyvinyle  souple. 

8.  Element  d'interconnexion  en  ressort  d'horloge 

selon  I'une  quelconque  des  revendications  prece- 
dentes,  comportant  des  conducteurs  non-isoles 
(57)  s'etendant  depuis  ledit  cable  plat  (56),  et 

5  un  emplacement  de  connexion  (55)  ayant  ledit 
cable  conducteur  plat  (56)  fixe  a  celui-ci,  lesdits 
conducteurs  dudit  cable  plat  etant  exposes  au- 
dela  d'un  plan  dudit  couvercle  de  rotor  (16). 

10  9.  Element  d'interconnexion  en  ressort  d'horloge 
selon  I'une  quelconque  des  revendications  prece- 
dentes,  comportant  un  premier  emplacement  de 
connexion  (50)  dudit  couvercle  de  rotor  (16)  ayant 
ladite  premiere  extremite  dudit  cable  plat  (56)  fixee 

15  a  celui-ci  et  un  second  emplacement  de  connexion 
(55)  ayant  ladite  seconde  extremite  dudit  cable 
fixee  a  celui-ci. 

10.  Element  d'interconnexion  en  ressort  d'horloge 
20  selon  la  revendication  8,  dans  laquelle  ledit  empla- 

cement  de  connexion  comporte  : 

une  ossature  (51), 
ladite  ossature  ayant  des  canaux  (71)  pour 

25  recevoir  des  conducteurs  respectifs  parmi  les- 
dits  conducteurs  (57)  et  des  broches  (73)  pour 
le  montage  dudit  cable  plat  sur  celle-ci. 

11.  Element  d'interconnexion  en  ressort  d'horloge 
30  selon  la  revendication  10,  dans  laquelle  ledit  empla- 

cement  de  connexion  (55)  comporte  un  couvercle 
d'ossature  (52)  ayant  des  moyens  de  soulagement 
de  traction. 

35  12.  Element  d'interconnexion  en  ressort  d'horloge 
selon  I'une  quelconque  des  revendications  prece- 
dentes,  comportant  des  moyens  de  verrouillage 
(40)  empechant  la  rotation  du  couvercle  de  rotor 
(16)  par  rapport  au  boTtier  (12)  sur  plus  de  350°, 

40  ayant  une  patte  de  traction  (46)  qui  est  exposee 
apres  assemblage  du  ressort  d'horloge  sur  un 
ensemble  de  direction. 

13.  Element  d'interconnexion  en  ressort  d'horloge 
45  selon  la  revendication  12,  dans  laquelle  lesdits 

moyens  de  verrouillage  (40)  comportent  un  corps 
de  verrouillage  (41)  en  appui  dans  un  canal  (42) 
dudit  boTtier  (12), 

so  la  patte  de  traction  (46)  faisant  saillie  perpendi- 
culairement  audit  corps  de  verrouillage, 
une  tete  d'arret  (45)  faisant  saillie  au-dela  du 
plan  du  couvercle  de  rotor  (16)  et  venant  en 
contact  avec  une  aile  d'arret  (48)  du  couvercle 

55  de  rotor,  et 
une  partie  de  saisie  (78). 

14.  Element  d'interconnexion  en  ressort  d'horloge 

13 
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selon  la  revendication  13,  dans  laquelle  ledit  corps 
de  verrouillage  (41),  la  patte  de  traction  (46)  et  la 
tete  d'arret  (55)  sont  relies  en  un  seul  bloc. 

ment  de  saisie  (101),  ladite  patte  d'arret  (103)  et 
ladite  patte  de  fixation  (102)  sont  relies  en  un  seul 
bloc. 

15.  Element  d'interconnexion  en  ressort  d'horloge 
selon  la  revendication  14,  dans  laquelle  I'enleve- 
ment  du  corps  de  verrouillage  (41)  par  traction  sur 
ladite  patte  de  traction  (46)  permet  audit  couvercle 
de  rotor  (16)  de  tourner  au-dela  d'un  seul  tour. 

16.  Element  d'interconnexion  en  ressort  d'horloge 
selon  I'une  quelconque  des  revendications  prece- 
dentes,  dans  laquelle  lesdits  moyens  de  fixation 
(25)  sont  constitues  de  la  seule  surface  d'appui 
entre  ledit  couvercle  de  rotor  (16)  et  ledit  boTtier 
(12). 

17.  Element  d'interconnexion  en  ressort  d'horloge 
selon  I'une  quelconque  des  revendications  1  a  1  1  , 
comportant  : 

des  moyens  de  verrouillage  non-remplagables 
(100)  empechant  la  rotation  du  couvercle  de 
rotor  sur  plus  de  180°,  ayant  une  patte  de  fixa- 
tion  (102)  qui  reste  dans  une  fente  (105)  du 
ressort  d'horloge  apres  enlevement  des 
moyens  de  verrouillage  non-remplagables. 

5  22.  Element  d'interconnexion  en  ressort  d'horloge 
selon  I'une  quelconque  des  revendications  1  7  a  21  , 
dans  laquelle  ladite  patte  de  fixation  (102)  com- 
porte  des  moyens  (111)  pour  separer  ladite  patte 
de  fixation  desdits  moyens  de  verrouillage  non- 

10  remplagables. 

23.  Element  d'interconnexion  en  ressort  d'horloge 
selon  la  revendication  22,  dans  laquelle  lesdits 
moyens  pour  separer  comportent  un  picot  (111) 

15  pour  permettre  la  separation  par  dechirement  des 
moyens  de  verrouillage  non-remplagables  (100)  de 
ladite  patte  de  fixation  (102). 

24.  Element  d'interconnexion  en  ressort  d'horloge 
20  selon  I'une  quelconque  des  revendications  1  7  a  23, 

dans  laquelle  I'enlevement  desdits  moyens  de  ver- 
rouillage  non-remplagables  (101)  permet  audit  cou- 
vercle  de  rotor  (116)  de  tourner  sur  plus  de  180°. 

25 

18.  Element  d'interconnexion  en  ressort  d'horloge 
selon  la  revendication  17,  dans  laquelle  lesdits  30 
moyens  de  verrouillage  non-remplagables  (100) 
sont  fixes  sur  ledit  couvercle  de  rotor  (1  16). 

19.  Element  d'interconnexion  en  ressort  d'horloge 
selon  la  revendication  1  8,  comportant  :  35 

une  levre  (121)  faisant  saillie  a  partir  dudit  boT- 
tier  (120), 
une  saillie  (122)  faisant  saillie  a  partir  dudit  ben- 
tier  sur  une  distance  specif  iee  a  partir  de  ladite  40 
levre,  et 
une  patte  d'arret  (103)  fixee  sur  lesdits  moyens 
de  verrouillage  non-remplagables  (100),  qui 
vient  en  butee  contre  ladite  levre  (121) 
lorsqu'elle  est  mise  en  rotation  dans  une  pre-  45 
miere  direction  et  contre  ladite  saillie  (122) 
lorsqu'elle  est  mise  en  rotation  dans  une 
seconde  direction. 

20.  Element  d'interconnexion  en  ressort  d'horloge  so 
selon  la  revendication  1  9,  comportant  : 

un  element  de  saisie  (101)  fixe  sur  lesdits 
moyens  de  verrouillage  non-remplagables 
(100).  55 

21.  Element  d'interconnexion  en  ressort  d'horloge 
selon  la  revendication  20,  dans  laquelle  ledit  ele- 
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